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The clinical implications of peripheral and
central nervous system (PNS and CNS) regener-
ation are extensive. Although the precise
mechanisms involved in regeneration remain
unknown, studies of PNS regeneration offer
many insights. For example, Schwann cells may
play a key role in peripheral nerve regeneration
by providing a trophic environment for regener-
ating or sprouting neurites. Additionally, pre-
vious transplant studies have demonstrated an
enhanced survival of implanted cells when co-
grafted with peripheral nerve segments. The
principal cell type in these nerve segments
thought to be responsible for the increased graft
survival is the Schwann cell. Schwann cells are a
known source of neuronotrophic factors includ-
ing nerve growth factor (NGF) and insulin-like
growth factor-1 (IGF-1) in vivo. The expression
of NGF can be assessed by immunoreactive
staining for NGF-receptor in cultured Schwann
cells. In the present study, we established and
characterized a genetically engineered immor-
talized rat clonal Schwann cell line (SEAl:)).
SEAD cells were developed by gene transfer
of the 12S EIA gene (12S early region 1A) using
a retroviral vector. I,2 cells were transfected
with the retrovirus containing the 12S EIA
sequence from an adenovirus and the neomycin
resistance gene /1/. Mitotically stimulated rat
sciatic nerve primary Schwann cell cultures were
infected by co-culture with I,2 cells for one
week. Infected Schwann cells were selected by
G418 resistance after 21 days. The resulting cul-
tures were closed by limiting dilution four
successive times and showed an 8-fold increase
in mitotic index over a three day period com-
pared to primary cultures of Schwann cells
harvested from neonatal rat sciatic nerve. SEAD
cells maintained immunoreactivity to the t3,pical
Schwann cell marker S-100. Additionally, SEAD
cells were positive for the neuronotrophic
factors IGF-1 and NGF-receptor as determined
immunocytochemically /3/. In comparison, pri-
mary cultures of Schwann cells were found also
to express IGF-l-like immunoreactivity. This is
the first example of in vitro staining of IGF-1 in
both types of Schwann cells.
12S E1A was reported by several groups to
produce non-tumorigenic cell lines from a vari-
ety of primary cell cultures /1,2/. Similarly,
SEAD cells showed no growth in soft agar assays
in the presence of serum, confirming their non-
tumorigenicity. Likewise, co-cultures of SEAD
cells and NIH/3T3 cells failed to demonstrate
any infection of this fibroblast cell line by virus
from the SEAD cells. However, subsequent
ultrastructural analysis demonstrated occasional
viral particle budding from SEAD cells. While
the soft agar assay is considered very reliable,
these ultrastructural observations were disturb-
ing. Subsequent injections of SEAD cells into
nude mice demonstrated hyperplastic subcuta-
neous growth of the SEAD cells but no metas-
tases to surrounding tissues, lymph nodes or
major organs. While we are continuing to
examine this paradox, it appears that SEAD
cells may represent an immortalized non-
tumorigenic Schwann cell line that has the
potential for further investigation into Schwann
gene cell regulation and/or in vivo transplant
studies where the trophic aspects of the cells
may enhance neuronal sprouting or graft cell
survival. The advantages of a non-tumorigenic
immortalized Schwann cell line are obvious,
especially for grafting studies where large
numbers of Schwann cells may be desirable for
co-grafting with trophic factor dependent cells
such as adrenal chromaffin tissue.
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